A case of malignant thymomawith pure red cell aplasia (PRCA)complicated by syndrome of inappropriate secretion of antidiuretic hormone (SIADH) following intrathoracic cisdichlorodiammine platinum (CDDP) administration is reported. A 59-year-old Japanese woman who presented with severe general fatigue was diagnosed with PRCAassociated with a thymoma, based on the findings of a bone marrow biopsy, computed tomography of the chest, and the existence of anti-acetylcholine receptor antibodies. She underwenta thymectomyafter frequent blood transfusions.
Introduction
The concept of the syndrome of inappropriate secretion of antidiuretic hormone (SIADH)was first reported by Schwartz et al in 1957 (1) . The water retention caused by the inappropriate secretion of antidiuretic hormone induces hyponatremia, and the hyponatremia induces central nervous system symptoms. The causes of SIADHare multiple, including malignancies, pulmonary diseases, central nervous disorders, and drugs.
In the case of malignancy, especially lung cancer, the ectopic production of antidiuretic hormone causes SIADH.Chemotherapeutic agents such as vincristine also cause SIADH. Although cases of SIADHinduced by intravenous administration of cis-dichlorodiammine-platinum (CDDP) have been reported recently, there has been no report in which intrathoracic administration of CDDP induced SIADH. Wereport here a case of malignant thymomawith pure red cell aplasia complicated by SIADH following an intrathoracic CDDPinfusion.
Case Report
A 59-year-old womanwas admitted to our hospital in January 1995, because of general fatigue and dyspnea. Although she had been found to have a mediastinal tumor and severe anemia in 1993, she had refused treatment. Physical examination revealed palor and mild hypotension (90/60 mmHg).The laboratory data on admission showed a normocytic, normochromic anemia: red blood cell 104 x 104/mm3, hemoglobin 3.6 g/dl, hematocrit 10.8%. There was also evidence of poor nutrition with a serum albumin of2.8 mg/dl, and cholinesterase of 80 IU//. A bone marrow aspiration showed pure red cell aplasia (PRCA), with a severe decrease in erythroblasts and a high myeloid/erythroid ratio (350) (Fig. 1 ).
Computed tomography (CT) demonstrated an anterior mediastinal tumor with calcification, suggestive of a thymoma (Fig. 2) . Myasthenic symptomswere absent, although the anti-acetylcholine receptor antibody was positive. Following improvement of her general status by frequent blood transfusions, she underwent thymectomy on March 3, 1995. The thymoma measured ll x 8 x 4.5 cm. It had disseminated to the pleura, pericardia and diaphragm, and therefore was diagnosed as a malignant thymoma, predominantly lymphocytic type (Fig. 3) . For an adjuvant chemotherapy to the disseminations of pleura, intrathoracic CDDPinfusion was performed on March 19. CDDP, 1 10 mg, (80 mg/mm2) dissolved in 100 ml saline was administrated via a drip infusion into the left intrathoracic space through the intra-thoracic drainage tube, with intravenous infusion of 3,500 ml saline. Since her severe fatigue and vomiting had continued, although fluid replacement of 2,000 ml/day was performed for the following four days, she was administered hyperalimentation.
Nevertheless, nine days following CDDP infusion, she developed a drowsy state with severe fatigue, vomiting and diarrhea. She was found to be hyponatremic, with a serum sodium of 104 mM, and her chloride and potassium were 72 mMand 4.6 mM,respectively (Fig. 4) . The patient was Figure 4 . The clinical course. On admission, the patient had severe anemia, with a hemoglobin of 3.6 g/dl. Following blood transfusion, she underwent thymectomy on March3, 1995. Prior to the operation, her serum electrolytes were within the normal ranges. Although the mild postoperative hyponatremia resolved spontaneously, 9 days after intrathoracic infusion of adjuvant CDDP(March 19), the serum sodium very rapidly decreased to 104 mM.The serum potassium became moderately elevated, and the urine volume on the onset ofhyponatremia was about 2 liters day. As soon as hyponatremia was found on March28, water restriction and administration of hypertonic saline was performed. She recovered from the hypotonic state within 7 days. returned to our department because of this sodium-losing state. Table 1 shows the laboratory data at that time. In spite of severe hyponatremia, her urine sodium secretion was high: 150 mM, and her renal function was normal. Endocrinological examination (Table 2) showed that the urine osmolality/serum osmolality ratio was above 1: serum osmolality and urine osmolality were 268 mOsm/kg and 286 mOsm/kg, respectively. The plasma arginine vasopressin (AVP) concentration was 0.6 pg/ ml, and thyroidal function, adrenal, and anterior pituitary function were within normal limits, except for mild elevation of serum prolactin due to metoclopramide for nausea. The patient was diagnosed with SIADH.She recovered (serum sodium: 130 mM)7 days after developing the hyponatremic state, following treatment with hypertonic saline and fluid restriction (Fig.4 ).
Discussion
SIADHis a disorder which presents with hyponatremia due to water retention because of persistent production of AVP or an AVP-like peptide, despite the body fluid hypotonicity and an expandedeffective circulating volume. The mainsymptoms are caused by damage to the central nervous system due to the hyponatremia. The diagnosis of SIADHrequires the exclusion ofhyponatremic states caused by salt-losing dehydration, adrenal and renal insufficiency, and sodium-retaining diseases (1 , 2), In the present case, at the onset of hyponatremia, the urine osmolality was greater than serum osmolality. Herplasma renin activity and creatinine clearance were normal, with no edema or dehydration. Serum cortisol concentration and urine 17-hydroxycorticoid level were normal. Plasma aldosterone concentration was lowered, probably because of the hypervolemic state. Fromthese findings, we diagnosed this hyponatremic overhydration for the prevention of renal toxicity (3-7). In the present case, because the CDDPinfusion was administered with 3,500 ml of saline, and followed by fluid replacement with 2,000 ml/day for a few days, her hyponatremia rapidly progressed to 104 mM.The way of intra-thoracic infusior is not physiological. Pleural stimulation or pleuritis due to CDDP induces an inappropriate secretion of intrinsic ADH, or causes damageto the baroreceptor reflex via an intra-thoracic space. It is suggested that the manifestation of SIADHwas strongly associated with the means of infusion, in addition to the drug toxicity. Following appropriate treatment, she never developed water retention again. The patient' s plasma AVPconcentration at the onset of the SIADHwas low, 0.6 pg/ml. Although this level of AVPwas inadequate secretion for this hypoosmotic state, when the serum osmolality was 268 mOsm/kg(8), there has been no report that CDDPitself has AVP-like effects. And the increased level of plasma atrial natriuretic hormone ( 1 00 pg/ ml) mayhave contributed to the natriuresis in this hypervolemic state.
In summary,we treated a case ofSIADHinducedby an intrathoracic CDDPinfusion. It was very interesting that this case was associated with many possible etiologic factors for SIADH, such as thymoma, CDDP, pleuritis, and overhydration. Even with local administration of antineoplastic drugs, it is necessary to carefully examine the electrolytes.
